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Obijective: To determine the incidence of preeclampsia with severe features among pregnant
women and evaluate the characteristics, maternal complications, and perinatal outcomes between
nonsevere preeclampsia versus preeclampsia with severe features and hemolysis, elevated liver
enzyme levels, and low platelet levels (HELLP) syndrome.

Materials and methods: A retrospective descriptive study was conducted at Khon Kaen
University’s Srinagarind Hospital, a tertiary care facility in northeast Thailand. The pregnant
women who had been diagnosed with preeclampsia according to American College of Obstetri-
cians and Gynecologists guidelines from January 1, 2012 to December 31, 2016 were identified
and their medical records were reviewed. Various characteristics were examined to compare
maternal complications and perinatal outcomes.

Results: There was a total of 11,199 deliveries during the study period, out of which 213
preeclamptic women were identified. One hundred and seven women (9.6 per 1,000 deliveries)
were diagnosed with nonsevere preeclampsia, 90 (8 per 1,000 deliveries) had preeclampsia with
severe features, and 16 (1.4 per 1,000 deliveries) had HELLP syndrome. Twenty-one women
(9.9%) experienced postpartum hemorrhage; 11 (10.3%) in the nonsevere features preeclampsia
group and 10 (9.4%) in the preeclampsia with severe features and HELLP syndrome group.
Placental abruption (3 women; 1.4%) and heart failure (1 women; 0.4%) only occurred among
women in the preeclampsia with severe features group. Neonatal complications were signifi-
cantly higher in the preeclampsia with severe features and HELLP syndrome group (low birth
weight =35.1% versus 74.3%, p<<0.001; birth asphyxia =4.4% versus 18.2%, p=0.001; neonatal
intensive care unit admission =7.0% versus 30.9%, p<<0.001; neonatal resuscitation =15.8%
versus 42.7%, p<0.001). Stillbirths only occurred in cases of preeclampsia with severe features
and HELLP syndrome (3 cases, 1.4%). Intrapartum death was higher in cases of preeclampsia
with severe features and HELLP syndrome, but without statistical significance (2.6% versus
6.4%, p=0.190).

Conclusion: The incidence of preeclampsia with severe features and HELLP syndrome
was 9.5 per 1,000 deliveries. Severe maternal and perinatal outcomes were more commonly
observed.

Keywords: preeclampsia, HELLP syndrome, pregnancy induced hypertension, perinatal

outcome, preeclampsia with severe features

Introduction
Preeclampsia is a common complication during pregnancy and is also a cause
of ~10%—15% of cases of maternal morbidity and mortality,' such as those involving
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cardiovascular and cerebrovascular diseases, liver and kidney
failure, placental abruption, disseminated intravascular coag-
ulation, and hemolysis, elevated liver enzyme levels, and low
platelet levels (HELLP) syndrome.? Additionally, neonatal
morbidity and mortality can result from this condition, as
it can cause fetal growth restriction with oligohydramnios,
nonreassuring fetal status, preterm birth, low birth weight,
severe birth asphyxia, stillbirth, and intrapartum death. The
pathophysiology is not yet known. However, it is believed
to be caused by placental insufficiency and generalized
endothelial dysfunction.’*

The global incidence of hypertensive disorders in
pregnant women during 2002-2012 was ~4.6%, a figure
that varied from 2.7%-8.2% by region,’ and the worldwide
incidence rate of preeclampsia was ~2.16%.° These numbers
vary according to differences in population characteristics,
definitions, and criteria of diagnosis. In Thailand, the inci-
dence of preeclampsia was 2.2% and severe preeclampsia
10.1 per 1,000 deliveries.® Over the past few decades, there
has been an increase in the amount of relevant literature, as
well as knowledge, regarding hypertension in pregnancy.
In 2013, The American College of Obstetricians and
Gynecologists (ACOG) changed the standard diagnostic
criteria and definitions of preeclampsia with or without
severe features.” These changes in criteria may result in
changes to the incidence rates, perinatal outcomes, and
magnitude of difference between preeclampsia with or
without severe features.

The primary objective of this study was to determine the
incidence of preeclampsia with severe features and HELLP
syndrome among pregnant women. Characteristics, maternal
complications, and perinatal outcomes were also evaluated
to compare with nonsevere preeclampsia, as assessed by the
ACOG standard diagnostic criteria and definitions.

Materials and methods

A retrospective descriptive study was conducted at Khon
Kaen University’s Srinagarind Hospital, which is a tertiary
care facility for northeast Thailand. The pregnant women who
had been diagnosed with preeclampsia according to ACOG
guidelines from January 1, 2012 to December 31,2016 were
identified and their medical records were reviewed. Pregnant
women with uncertain gestational age, fetal abnormalities,
incomplete data, or whose data had been lost were excluded
from this study. Data were collected and reviewed to con-
firm diagnosis from medical and labor records. The data
collected included baseline characteristics, obstetric data,
diagnosis, management, and perinatal outcomes. Incidence of

preeclampsia was determined. Various characteristics regard-
ing maternal complications and perinatal outcomes, as well as
associated risk factors were compared between women with
nonsevere preeclampsia and those with preeclampsia with
severe features accompanied by HELLP syndrome.

According to ACOG guidelines, preeclampsia is diag-
nosed as new-onset hypertension (systolic blood pres-
sure =140 mmHg or diastolic blood pressure =90 mmHg
on 2 occasions at least 4 hours apart) after 20 weeks of
gestation with or without proteinuria (=300 mg per 24-hour
urine collection, protein/creatinine ratio =0.3, or dipstick
reading of 1+).

In the absence of proteinuria, preeclampsia with severe
features is diagnosed if any of the following conditions
are present: 1) severe hypertension (systolic blood pres-
sure of 160 mmHg or higher or diastolic blood pressure of
110 mmHg or higher on 2 occasions at least 4 hours apart
while the patient is on bed rest, unless antihypertensive
therapy is initiated before this time); 2) thrombocytopenia
(platelet count <100,000/uL); 3) impaired liver function
(elevated blood levels of liver transaminases to twice the
normal concentration); 4) new development of renal insuf-
ficiency (elevated serum creatinine >1.1 mg/dL or a doubling
of serum creatinine in the absence of other renal disease);
5) pulmonary edema; or 6) new-onset cerebral or visual
disturbances. The presence of hemolysis, impaired liver
function, and thrombocytopenia is referred to as HELLP
syndrome.” Various characteristics regarding maternal
complications (postpartum hemorrhage, blood transfusion,
placental abruption, heart failure, and intensive care unit
admission) and perinatal outcomes (low birth weight, birth
asphyxia, neonatal intensive care unit admission, resuscita-
tion, stillbirth, and intrapartum death), as well as associated
risk factors were compared between women with nonsevere
preeclampsia and those with preeclampsia with severe
features accompanied with HELLP syndrome.

Descriptive statistics including number, percentage,
mean, or median with SD were used to describe various
characteristics as appropriate, Wilcoxon rank-sum test was
performed if data were not normally distributed. The inci-
dence of preeclampsia was reported as per 1,000 deliveries.
Various characteristics were compared between patients
with nonsevere preeclampsia versus those with preec-
lampsia with severe features and HELLP syndrome using
a chi-square test and Student s-test. A p-value of <0.05
was considered statistically significant. Statistical analysis
was carried out by using STATA version 10 (StataCorp
LP, College Station, TX, USA). The protocol of this study
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has been reviewed and approved, and patient consent to
review their medical records was not required by the Eth-
ics Committee of Khon Kaen University, as patient data
confidentiality was covered based on the Declaration of
Helsinki (HE591307).

Results

There were a total of 11,199 deliveries during the study
period, from which 213 preeclamptic women were identified.
Table 1 shows the baseline characteristics of the pregnant
women. Thirty-three of the women (15.5%) were 35 years
or older. Approximately half (49.8%) of the women were
nulliparous, 23 (11.1%) were obese, 11 (5.2%) were diag-
nosed preeclampsia during a previous pregnancy, and 47
(22.6%) had family histories of hypertension in first-degree
relatives.

Table 2 displays the diagnoses and delivery charac-
teristics of the pregnant women with preeclampsia in this
study. The overall incidence of preeclampsia was 19.2
per 1,000 deliveries during the 5-year period of the study.
Of the 213 women who were diagnosed with preeclampsia,
107 (50.2%, 9.6 per 1,000 deliveries) were diagnosed with
nonsevere feature preeclampsia, 90 (42.3%, 8 per 1,000
deliveries) were diagnosed with preeclampsia with severe

Table | Characteristics of the preeclamptic women at baseline

Characteristics N=213
Age — years? 29.0+6.1
Age group —n (%)
<20 years 19 (8.9)
20-34 years 161 (75.6)
=35 years 33 (15.5)

Median pre-pregnancy BMI (IQR) — kg/m?
BMI category — n (%)

21.9 (20.0-25.8)

<18.5 (under weight) 29 (14.0)
18.5-24.9 (normal weight) 119 (57.5)
25-29.9 (pre-obese) 36 (17.4)
=30 (obesity) 23 (11.1)
Median gestational weight gain (IQR) — kg 14.7 (10.2-9.1)
Nulliparous — no (%) 106 (49.8)
In vitro fertilization method — n (%) 4(1.9)
Multiple pregnancy — n (%) I11(5.2)
History of previous preeclampsia — n (%) I1(5.2)
Family history of hypertension in first-degree 47 (22.6)
relative — n (%)
Underlying medical conditions
Connective tissue disease® — n (%) 10 (4.7)
Preexisting and type | diabetes mellitus — n (%) 9(4.2)
Kidney diseases — n (%) 6 (2.8)

Notes: *Values are mean + SD. ®Connective tissue diseases are the systemic lupus
erythematosus and antiphospholipid syndrome.
Abbreviations: BMI, body mass index; IQR, interquartile range.

Table 2 Diagnosis and delivery characteristics of the preeclamptic

women
Characteristics N=213
Diagnosis — n (%)
Preeclampsia with severe feature 107 (50.2)
Nonsevere feature preeclampsia 90 (42.3)
HELLP 16 (7.5)
Gestational age at diagnosis (completed week) — n (%)
GA <34 (early-onset PE) 58 (27.2)
GA =34 (late-onset PE) 155 (72.8)
Gestational age at delivery (completed week) — n (%)
GA <28 weeks 16 (7.5)
GA 28-<34 weeks 30 (14.1)
GA 34-<37 weeks 51 (23.9)
GA =37 weeks 116 (54.5)
Route of delivery —n (%)
Primary cesarean section 139 (65.3)
Repeated cesarean section 21 (9.9)
Vaginal delivery 47 (22.1)
Operative vaginal delivery 6(2.8)
Nonreassuring fetal status — n (%) 34 (l6)

Abbreviations: HELLP, hemolysis, elevated liver enzyme levels, and low platelet
levels; GA, gestational age; PE, preeclampsia.

features, and 16 (7.5%, 1.4 per 1,000 deliveries) were diag-
nosed with HELLP syndrome. Fifty-eight women (27.2%)
were diagnosed with early-onset preeclampsia (prior to
34 weeks of gestation), and 97 (45.5%) delivered before
37 weeks of gestation. The majority of the women included
in this study (139, 65.3%) underwent primary cesarean sec-
tion. Thirty-four (16%) had nonreassuring fetal status during
the intrapartum period. In the preeclampsia with severe
features group, 14 women (15.6%) had no proteinuria, 9
had acute renal insufficiency, 3 (3.3%) had impaired liver
function, and 2 (2.2%) had new-onset cerebral or visual
disturbances.

Table 3 compares various characteristics between non-
severe preeclampsia versus preeclampsia with severe fea-
tures and HELLP syndrome. The median gestational ages
at diagnosis and delivery were different in the nonsevere
feature preeclampsia group compared with the preeclampsia
with severe features and HELLP syndrome group: 37 versus
34 weeks and 37 versus 35 weeks, respectively. Early-onset
preeclampsia occurred in 11.2% of the nonsevere feature
preeclampsia cases and 43% of the preeclampsia with severe
features and HELLP syndrome cases. Preterm delivery
occurred in 23.4% of the nonsevere feature preeclampsia
cases and 67.9% of the preeclampsia with severe features
and HELLP syndrome cases. Primary cesarean section
(64 women, 59.8% in nonsevere feature preeclampsia and
75 women, 70.8% in preeclampsia with severe features
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Table 3 Comparisons of characteristics between nonsevere preeclampsia versus preeclampsia with severe features and HELLP

syndrome
Characteristics Nonsevere feature Preeclampsia with p-value
preeclampsia severe features and
(N=107) HELLP (N=106)
Advanced maternal age — n (%) 12 (11.2) 21 (19.8) 0.086
Median pre-pregnancy BMI (IQR) — kg/m? 22.4 (20.3-26.6) 21.6 (19.6-24.8) 0.017
Median gestational weight gain (IQR) — (kg) 17 (12.1-20.0) 13 (9.0-18.2) 0.008
Nulliparous — n (%) 56 (52.3) 50 (47.2) 0.5363
In vitro fertilization method — n (%) 2(1.9) 2(1.9) >0.999
Multiple pregnancy — n (%) 7 (6.5) 4 (3.8) 0.367
History of previous preeclampsia — n (%) 6 (5.7) 5(4.8) 0.769
Family history of hypertension in first-degree relative — n (%) 21 (20.0) 26 (25.2) 0.366
Underlying medical conditions 10 (9.5) 15 (14.2) 0.335
Connective tissue disease® — n (%) 43.7) 6 (5.7) 0.529
Preexisting and type | diabetes mellitus — n (%) 43.7) 5(4.8) 0.734
Kidney diseases — n (%) 2(1.9) 4(3.8) 0.423
Median gestational age at diagnosis 37 (36-39) 34 (29-37) <0.001
Early-onset preeclampsia (<34 weeks) 12 (11.2) 46 (43.4)
Late-onset preeclampsia (=34 weeks) 95 (88.8) 60 (56.6)
Median gestational age at delivery (weeks) 37 (37-39) 35 (30-37) <0.001
<28 weeks 1 (0.9) 15(14.2)
28-<34 weeks 54.7) 25 (23.6)
34-<37 weeks 19 (17.8) 32 (30.2)
=37 weeks 82 (76.6) 34 (32.1)
Primary cesarean section — n (%) 64 (59.8) 75 (70.8) 0.135
Oligohydramnios — n (%) 26 (24.3) 59 (55.7) <0.001
Nonreassuring fetal status — n (%) 15 (20.0) 19 (22.9) 0.437
Fetal growth restriction — n (%) 25 (23.4) 64 (60.4) <0.001
Mean birth weight (g)° 2,747.9 (768.2) 1,858.7 (861.1) <0.001

Notes: *Advanced maternal age is age of women 35 years or older. "Connective tissue diseases are the systemic lupus erythematosus and antiphospholipid syndrome. Values

are mean + SD. Data presented as median (25th—75th percentile) because data are not in normal distribution, on the basis of the Wilcoxon rank-sum test result.

Abbreviations: BMI, body mass index; HELLP, hemolysis, elevated liver enzyme levels, and low platelet levels; IQR, interquartile range.

and HELLP syndrome) and nonreassuring fetal status
(15 women; 20% in nonsevere feature preeclampsia and
29 women; 22.9% in preeclampsia with severe features
and HELLP syndrome) did not differ significantly between
the 2 groups. Mean birth weight was significantly higher in
the nonsevere feature preeclampsia group (2,747.9 versus
1,858.7 g, p<<0.001).

Comparison of maternal complications between the non-

severe preeclampsia group versus preeclampsia with severe
features and HELLP syndrome group is shown in Table 4.
Twenty-one women (9.9%) had postpartum hemorrhage,
11 (10.3%) in the nonsevere feature preeclampsia group
and 10 (9.4%) in the preeclampsia with severe features and
HELLP syndrome group. Almost all of the women who

Table 4 Comparison of maternal complications between nonsevere preeclampsia versus preeclampsia with severe features and HELLP

syndrome
Characteristics Nonsevere feature Preeclampsia with p-value
preeclampsia severe features and
(N=107) HELLP (N=106)
Postpartum hemorrhage — n (%) 11 (10.3) 10 (9.4) 0.836
Blood transfusion — n (%) 1(0.9) 12 (11.3) 0.013
Placental abruption — n (%) 0(0) 3(2.8) -
Heart failure — n (%) 0(0) 1 (0.9) -
ICU admission — n (%) 1(0.9) 7 (6.6) 0.062

Note: Postpartum hemorrhage defined as estimated blood loss =500 mL.

Abbreviations: HELLP, hemolysis, elevated liver enzyme levels, and low platelet levels; ICU, intensive care unit.
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Table 5 Comparison of neonatal complications between nonsevere preeclampsia versus preeclampsia with severe features and HELLP

syndrome
Characteristics Nonsevere feature Preeclampsia with p-value
preeclampsia severe features and
(N=114) HELLP (N=110)
Low birth weight — n (%) 40 (35.1) 8l (74.6) <0.001
Birth asphyxia — n (%) 544 20 (18.2) 0.001
NICU admission — n (%) 8 (7.0 34 (30.9) <0.001
Resuscitation — n (%) 18 (15.8) 47 (42.7) <0.001
Stillbirth — n (%) 0(0) 3(27) -
Intrapartum death — n (%) 3 (2.6) 7 (6.4) 0.190

Notes: Birth asphyxia defined as Apgar score <7 at 5 minutes. Low birth weight defined as birth weight <2,500 g.
Abbreviations: HELLP, hemolysis, elevated liver enzyme levels, and low platelet levels; NICU, neonatal intensive care unit.

received blood transfusions (12 of 13 women, 92.3%) had
preeclampsia with severe features and HELLP syndrome.
Placental abruption (3 women, 1.4%) and heart failure
(1 woman, 0.4%) only occurred in cases of preeclampsia
with severe features with HELLP syndrome. Intensive care
unit admission (7 of 8 women, 87.5%) was more common
among women with preeclampsia with severe features and
HELLP syndrome, but this difference was not statistically
significant.

Table 5 provides a comparison of neonatal complica-
tions between patients with nonsevere feature preeclampsia
versus those with preeclampsia with severe features and
HELLP syndrome. The rates of neonatal complications were
significantly higher in women with preeclampsia with severe
features and HELLP syndrome (low birth weight =35.1%
versus 74.3%, p<<0.001; birth asphyxia =4.4% versus 18.2%,
p=0.001; neonatal intensive care unit admission =7.0% versus
30.9%, p<<0.001; neonatal resuscitation =15.8% versus
42.7%, p<0.001). Stillbirths only occurred in women with
preeclampsia with severe features and HELLP syndrome
(3 cases, 1.4%), and intrapartum death was more common
among women with preeclampsia with severe features
and HELLP syndrome, but without statistical significance
(2.6% versus 6.4%, p=0.190).

Discussion

The incidence of preeclampsia with severe features in this
study (8 per 1,000 deliveries) was similar to those found in
previous studies conducted prior to the changes to the ACOG
diagnostic criteria for and definitions of preeclampsia men-
tioned earlier. These studies included a secondary analysis
of hospital-based data retrieved from the 2014 database of
the Thailand National Health Security Office (10.1 per 1,000
deliveries), a study from the UK (5 per 1,000 deliveries), and
a study from the USA (10 per 1,000 deliveries).®® However,

the incidence of HELLP syndrome in this study was 1.4 per
1,000 deliveries, which is considerably low when compared
with that found in a previous report, 4 per 1,000 deliveries.'”
Consistent with the literature,'"-'> the HELLP syndrome rate
among patients with preeclampsia with severe features in
our study was 15.1%. The incidence of early-onset severe
preeclampsia in this study was 0.4%, which is compatible
with that found in a previous report (0.3%)."3

Advanced maternal age, primiparity, multiple gesta-
tion, chronic hypertension or chronic renal disease, in vitro
fertilization, diabetes mellitus, obesity, and systemic lupus
erythematosus have also been associated with increased
probability of preeclampsia.”!*!*> Nonetheless, risk fac-
tors such as advanced maternal age, underlying medical
diseases, parity, in vitro fertilization method, multiple
pregnancy, history of previous preeclampsia, and family
history of hypertension in a first-degree relative did not
differ between patients with nonsevere features preeclamp-
sia and those with preeclampsia with severe features and
HELLP syndrome in this study.

Delivery is usually promptly induced in patients with
preeclampsia with severe features and HELLP syndrome
in order to prevent maternal and fetal complications, as
prolonging pregnancy increases the risk of perinatal mortality
and morbidity.'>'¢ In this study, women with preeclampsia
with severe features and HELLP syndrome had an increased
risk of blood transfusion, rate of intensive care unit admis-
sion, and probability of postpartum hemorrhage. Previous
studies have reported the rate of placental abruption to be
7.1%—-8.8% in women with preeclampsia.'”!® In this study,
only 2.8% of preeclamptic women developed placental
abruption, all of whom belonged to the preeclampsia with
severe features and HELLP syndrome group. In general,
the rate of cesarean delivery has been shown to be higher
in patients with hypertensive disorders during pregnancy."
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In this study, women with preeclampsia with severe features
and HELLP syndrome were more likely to deliver by cesar-
ean section. Nonreassuring fetal status was the most common
indication for cesarean section, a finding that is similar to
those of a previous study."”

Yet another study?® found oligohydramnios to be an
independent risk factor for early neonatal morbidity in
preeclamptic patients. However, although women with
preeclampsia with severe features and HELLP syndrome in
this study were more likely to experience oligohydramnios
and fetal growth restriction than women with nonsevere
features preeclampsia, there was no difference in terms of
nonreassuring fetal status. In another study,'”*' women with
severe preeclampsia had an increased risk of fetal growth
restriction (50%—53%). However, the neonatal outcomes in
this study were less severe than those found in that study,”
in which intrauterine fetal death occurred in 11% of cases
(compared to the 6.1% of cases found in our study) and was
considerably worse in women with preeclampsia with severe
features and HELLP syndrome.

However, this study had several limitations. First,
ACOG changed its standard diagnostic criteria and defini-
tions of preeclampsia in 2013. Thus, it should be noted that
studies published before the change in terminology used
different features to characterize the features of the severe
preeclampsia spectrum. Second, this study was based on
retrospective data collection, which means that some data
might be inaccurate or incomplete and difference in out-
comes might be due to differences in baseline data. Finally,
the incidence of preeclampsia in this study might be higher
than in other settings in Thailand due to our data having been
gathered from a tertiary care institution. In addition, we do
not yet have an incidence rate for the overall population in
our country, which might limit the generalizability of the
results to other settings.

Despite these limitations, this was the first study that
evaluated the incidence, characteristics, complications, and
perinatal outcomes of preeclampsia with severe features
and HELLP syndrome according to the ACOG standard
diagnostic criteria in Thailand, and so it might be helpful for
estimating the incidence, risk factors, and burden of disease
severity for improving the standard practice guideline.
Moreover, such knowledge can pave the way for further
study or intervention, which will allow for appropriate
prevention and management in order to minimize adverse
pregnancy outcomes.

Conclusion

In conclusion, incidence of preeclampsia with severe features
and HELLP was 9.5 per 1,000 deliveries. Common maternal
and perinatal outcomes were placental abruption, cesarean
delivery, oligohydramnios, and fetal growth restriction.
Early detection and prevention of adverse maternal and
perinatal outcomes in women with hypertensive disorders
are essential.
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